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Background: Right ventricular function plays an important role in
the development of clinical symptoms, prognosis, and survival in
patients with mitral stenosis. Right ventricular dysfunction can be
better assessed by strain imaging. The purpose of the study was to
assess change in right ventricle longitudinal strain in patients of
mitral stenosis undergoing percutaneous transvenousmitral com-
missurotomy.
Method: This is a prospective study in which patients of mitral
stenosis and normal right ventricle systolic ejection fraction
undergoing percutaneous transvenous mitral commissurotomy
(PTMC) were included. All subjects underwent standard 2D trans-
thoracic echocardiography 24ı¨h prior to PTMC and 24ı¨h post
PTMC. Right ventricular free wall peak longitudinal strain was
measured at basal and mid level in apical 4 chamber view. Statis-
tical analysis was performed using SPSS version 17.
Results: Total 80 subjects (mean age 31ı¨(ı¨10 years, 68% females)
were included. Majority of them were in NYHA class III (68%) and
none in NYHA class IV. Successful PTMC was achieved in 100% of
cases. There was signiﬁcant difference between pre and post PTMC
inmeanmitral valve area (0.8ı¨(ı¨0.2ı¨cm2 and 1.6ı¨(ı¨0.2ı¨cm2),mean
peak mitral valve gradient (24ı¨(ı¨7ı¨mmHg and 12ı¨(ı¨3ı¨mmHg),
mean right ventricle systolic pressures (50ı¨(ı¨14ı¨mmHg and 33ı¨
(ı¨8ı¨mmHg), right ventricle basal longitudinal strain ((24.2ı¨(ı¨5.1%
and (27.2ı¨(ı¨5.2%) and right ventriclemid longitudinal strain ((25.2ı¨
(ı¨7.5% and (28.6ı¨(ı¨4.7%) respectively. There was no signiﬁcant
change in TAPSE (19.7ı¨(ı¨2.8ı¨mm and 20.2ı¨(ı¨3.6ı¨mm) and right
ventricle tei index (0.33ı¨(ı¨0.06 and 0.32ı¨(ı¨0.03) pre and post PTMC.
By applying correlation coefﬁcient with right ventricle longitudinal
strain, it was observed that right ventricle systolic pressure, TAPSE
were negatively correlated while mitral valve area, right ventricle
tei index were positively correlated, however none of these were
statistically signiﬁcant.
Conclusion: This study demonstrated patients with severe mitral
stenosis with normal right ventricle systolic function have
decreased right ventricle peak longitudinal systolic strain which
signiﬁcantly increases after successful PTMC.
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Background: Determining the severity of mitral stenosis (MS) is
important for both prognostic and therapeutic implications. Mitral
valve area (MVA) calculation techniques have a lot of limitations.
Reliability of MVA by Doppler is questioned due to its excessive
reliance on loading conditions, left ventricular compliance and
coexistingmitral regurgitationwhile planimetry has shortcomings
of image quality. Mitral leaﬂet separation (MLS) using 2D echocar-
diography has been introduced as a precise and operator friendly
alternative to planimetry. In present study, we have used a novel
3D Xplane technique to validate MLS for assessing the severity of
MS. This technique seems superior for validation of MLS due to
simultaneous real time acquisition of 2D and M mode images.
Methods: 174 patients of MSwere evaluated for MVA estimation by
various echocardiographic modalities. Maximum leaﬂet separa-
tion and corresponding MVA by planimetry were measured using
novel 3D Xplane technique. MLS was correlated with MVA by
planimetry for different grades of MS severity.
Results: Analysis of MVA and MLS shows that there is strong
positive correlation between MVA and MLS (r = 0.925, p < 0.001),
irrespective of coexisting MR (r = 0.886, p < 0.001) or AF (r = 0.912,
p < 0.001). Using receiver operating characteristic curves (ROC),
MLS less than 8.62 mm predicted severe MS with 95.5% sensitivity
and 94.7% speciﬁcity and MLS more than 12.23 mm predicted mild
MS with 93.2% sensitivity and 91.4% speciﬁcity. Signiﬁcantly dif-
ferent median values of MLS for mild, moderate and severe MS, i.e.
1.538 (range: 1.155–1.758), 1.113 (range: 0.805–1.428), and 0.622
(range: 0.270–0.866) respectively showed its excellent discrimina-
tory ability.
Conclusion: MLS is a simple, reliable, less time consuming, more
accurate, reproducible parameter for assessment of MS severity as
compared to planimetry. 3D X plane technique validates and
standardizes MLS by excluding errors due to temporal and spatial
variations inherent to routine 2D echocardiographic techniques.
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Background: Stress echocardiography (i.e. exercise or pharmaco-
logic) identiﬁes ﬂow-limiting coronary artery disease (CAD) in
clinical practice with satisfactory accuracy. Deformation charac-
teristics of longitudinally oriented myocardial ﬁbres are sensitive
markers of early derangements of cardiac function caused by CAD.
Aim: The aim of the study was to evaluate the diagnostic power of
Doppler Tissue Imaging (DTI) longitudinal strain and strain rate in
detection of CAD and location of the culprit vessel in resting
echocardiogram in patients presenting with chest pain and corre-
lation with the gold standard-coronary angiography.
Method: We evaluated 104 consecutive patients undergoing cor-
onary angiography who met the following inclusion criteria; (i)
presenting with chest pain on exertion, (ii) stable vital signs with
normal systolic function and wall motion at rest, (iii) normal sinus
rhythm without left bundle branch block, (iv) no valvular stenosis
or regurgitation of more than mild degree. Patients with recent or
past history of acute coronary syndrome, raised cardiac biomar-
kers, uncontrolled hypertension, cardiomyopathy, chronic renal
failure were excluded. Conventional 2D echocardiographic exam-
inations were performed using a Vivid 7 system (GE Vingmed,
Horten, Norway) with a 3.5 MHz transducer. Echocardiography
examination included measurements of cardiac dimensions,
volumes, and LV ejection fraction. DTI strain was evaluated in 3
views (apical 4 chamber, apical 2 chamber and APLAX view) ana-
lysing 16 segments of left ventricle. DTI regional longitudinal
systolic strain and strain rate, diastolic strain and strain rate
and curved anatomical M mode (CAMM) analysis for detection
of onset of relaxation was done to detect location of CAD.
Results:Mean age of the study group was 56.7  9.1 years with 81%
were male. Diabetes, hypertension, smoking were found in 29.8%,
67.3% and 46.2% respectively. The mean systolic and diastolic
blood pressures are 130.8  6 and 74.4  6.5 mmHg respectively.
Coronary angiography showed single vessel, double vessel and
triple vessel in 36.5%, 17.3% and 22.1% respectively. Angiographi-
cally normal coronaries were present in 24.1% of the study group.
The culprit vessel was LAD in 58.6% cases, LCX in 43.2% cases, RCA
in 35.6% cases.
Longitudinal strain analysis in 16 segments of left ventricle was
donewith 5 variables – Systolic strain, Systolic strain rate, Diastolic
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strain rate, Time to onset of relaxation by CAMManalysis and Post-
systolic index. The cut offs for the above variables usedwere15%,
1.00/s, +1.00/s, 0.50 ms and 0.35 respectively.
Systolic strain had the highest sensitivity to detect CAD in the
region of LAD (positive predictive value – 78.4%, sensitivity – 83.6%)
followed by the RCA region (positive predictive value – 78.7%,
sensitivity – 89.5% and LCX region (positive predictive value –
78.4%, sensitivity – 84.7%). Similar trends were observed for the
Systolic strain rate, Diastolic strain rate and CAMM analysis as
well. Post-systolic shortening was present in 54.8% cases. How-
ever, true posts-systolic shortening as determined by Post-systolic
index of more than 0.35, was found in 33.6% cases and was 100%
speciﬁc in localising CAD to a particular region.
CAMM analysis was superior to the other variables in localising
CAD to the respective regional wall. For detection of CAD in LAD
territory, the sensitivity, speciﬁcity, positive and negative predic-
tive values of CAMM analysis were respectively – 90.1%, 81.3%,
87.3%, 85.3%. Diastolic strain rate was the next variable with
predictability higher than Systolic strain rate or Systolic strain.
Similar trends were noted for detection of regional wall motion
abnormalities in RCA and LCX territory as well. Similarly CAMM
analysis had a high negative predictive value of 98.5% to rule out
any obstructive CAD in a patient.
Conclusion: Longitudinal myocardial deformation has a good pre-
dictive value for diagnosing obstructive CAD. Systolic strain has
the highest sensitivity for detecting obstructive CAD in LAD fol-
lowed by RCA and LCX. CAMM analysis had a highest negative
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Introduction: Anticoagulation with OAC/NOAC is the cornerstone
in themanagement of deep vein thrombosis (DVT). IVC ﬁlter (IVCF)
is indicated only for anticoagulation contraindication or failure;
even in this situation, OAC is doubly important (if not contra-
indicated) in order to avoid thrombus formation within the IVCF.
We report a rare case of successfully treated ‘‘Balloon-on-String’’
Thrombus (BOST) extending from the IVC ﬁlter into the Right
atrium, popping across the tricuspid valve, with intermittent epi-
sodes of Pulmonary Embolism.
Case report: A 25 year obese woman with past history of left lower
limb DVT during late pregnancy, was treated with OAC. One year
later, she had recurrence of massive left lower limb DVT with
pulmonary thromboembolism despite adequate anticoagulation.
Gunther-Tulip optional IVCF was placed transrenally (in view of
extension of thrombus in the infrarenal IVC) and OAC was con-
tinued. Extensive hypercoagulable workup was negative. She was
asymptomatic for 3 years and then stopped her OAC voluntarily
and lost to follow up.
She presented now with breathlessness and was diagnosed else-
where to have right atrial myxoma. Echocardiography here
revealed a large ‘‘ball-valve like’’ thrombus popping across the
tricuspid valve with mild RA, RV dilatation and mild PAH. CT
pulmonary angiogram revealed thrombus in bilateral lower lobe
branches. CT IVCgraphy showed BOST, with the string attached
distally to the apex of the IVCF & proximally attached precariously
to the large 7.5 cm  6.8 cm RA thrombotic mass.
In view of the high potential for thrombolytic detachment of the
BOS thrombus with catastrophic consequences, careful surgical
thrombectomy was done with good result. Postoperative echo
showed no evidence of thrombus or PAH. She was discharged with
advice for lifelong OAC.
Conclusion: Mostly, retrievable IVC ﬁlters are used nowadays. If
the IVCF is needed to be left in-situ for any reason, the need for
long-term OAC becomes doubly important as highlighted by this
case. Also, a rare type of thrombus with ‘‘Balloon-on-String’’
appearance developed in this case, suggestive of the IVCF itself
acting as the nidus. Surgical thrombectomy becomes the only
option in such cases. Recurrent DVT & IVCF thrombus despite
extensive hypercoagulable workup necessitates good long-term
OAC & patient education.
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Introduction: Because the process ofmyocardial remodelling starts
before the onset of symptoms, recent heart failure (HF) guidelines
place special emphasis on the detection of subclinical left ventri-
cular (LV) systolic and diastolic dysfunction and the timely identi-
ﬁcation of risk factors for HF. Our goal was to describe the
prevalence and determinants (risk factors) of LV diastolic dysfunc-
tion in asymptomatic elderly population which is expected to have
higher prevalence of diastolic dysfunction.
Methods: We evaluated 103 asymptomatic elderly populations at
random in the LTMG Hospital, Mumbai from January 2015 to June
2015. For this we have included the patient's relatives who were
beyond 60 years of age with LV Ejection fraction ≥60%. Patients
with organic heart disease were excluded from the study. Data on
demographics, baseline characteristics, andmedical therapieswas
collected. In a randomly recruited population sample (n 103; 53.3%
women; mean age, 67.9 years), we measured early and late dia-
stolic peak velocities of mitral inﬂow (E and A), pulmonary vein
ﬂow by pulsed-wave Doppler, and themitral annular velocities (Ea
and Aa) at 4 sites by tissue Doppler imaging. Stata SE 13.1 was used
to analyse data. Fishers Exact test was applied to test the relation-
ship of categorised independent and dependent variables.
Results: In the study population of 103, overall prevalence of
diastolic dysfunction was 63.10% with the number of subjects in
diastolic dysfunction groups 1 (impaired relaxation), 2 (elevated LV
end-diastolic ﬁlling pressure), and 3 (elevated E/Ea and abnormally
low E/A) were 43 (41.74%), 18 (17.47%), and 4 (3.88%), respectively


















LA (mm) 38.8 40.6 42.5 41.4
LV (mm) 50.3 50.7 50.5 48.5
IVS (mm) 9.6 10.4 10.8 12.2
PW (mm) 8.5 9.2 9.6 10.4
EF (%) 68.4 66 71.8 71.6
Epeak (cm/s) 78.3 53.8 81.3 63
Apeak (cm/s) 60.6 78.9 82.2 96.2
E/A 1.37 0.7 1.02 0.65
IVRT (ms) 98.3 114.9 108.5 107.1
Ea peak 12.7 8.28 7.8 5.94
Aa peak 10.2 12.1 10.5 11.6
E/Ea ratio 6.37 6.66 10.6 10.7
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